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(57) ABSTRACT 

This invention relates to an image forming apparatus having 
a fixing device which pressurizes and heats an unfixed toner 
image on a paper sheet as the transfer medium to fix the 
image on the paper sheet as the transfer medium. This image 
forming apparatus includes a gloSSineSS changing device 
and/or a fixing condition changing device which changes 
fixing conditions in accordance with the thickness or thick 
neSS information of a paper sheet as the transfer medium, 
and a control Section for changing the output order of fixed 
images to be printed out. This makes it possible to rearrange 
a printing order So as to shorten the time required to Switch 
a gloSSineSS or change a fixing condition, thereby greatly 
improving printing efficiency. 

11 Claims, 7 Drawing Sheets 
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IMAGE FORMINGAPPARATUS THAT 
CONTROLSA FXING DEVICE TO FIXA 
TONER IMAGE ONTO PAPER WITH 

IMPROVED PRODUCTIVITY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image forming appa 

ratus which can perform control to quickly and efficiently 
change a fixing condition based on the glossiness of image 
or the thickness of paper sheet as the transfer medium to be 
used. 

2. Description of the Prior Art 
As disclosed in Japanese Unexamined Patent Publication 

No. 10-307496, a belt type fixing device mounted in an 
image forming apparatus has a fixing belt endlessly wound 
around a heating roller, which Serves as a heating member 
incorporating a heater or the like as a heat Source, and a 
Support roller placed parallel to the heating roller. The 
heating roller is pressed against the Support roller through 
the fixing belt and a paper sheet as the transfer medium. The 
latent image formed on a photoSensitive body is developed 
into a toner image by a developing unit. The toner image is 
transferred onto the paper sheet as the transfer medium and 
fixed thereon by the fixing device. The paper sheet as the 
transfer medium is then discharged outside the apparatus. 

It often happens that output commands each having a 
different gloSSineSS are alternately input. In Such a case, it 
takes time to change fixing conditions So as to change 
glossiness, resulting in a considerable deterioration in pro 
ductivity. In addition, when paper sheets each having a 
different fixing property due to a different thickness or the 
like are to be used, it takes time to change fixing conditions. 
This also leads to a deterioration in productivity. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve the above 
problems in the prior art and provide an image forming 
apparatus which can improve printing efficiency by mini 
mizing the time required to change a fixing condition even 
when output commands each having a different gloSSineSS 
are alternately input or even when transfer media which 
differ in their fixing properties due to variations in thickneSS 
or the like are to be used. 

In order to achieve the above object, according to the first 
aspect of the present invention, there is provided an image 
forming apparatus having a fixing device which pressurizes 
and heats an unfixed toner image on a paper sheet as the 
transfer medium to fix the image on the paper sheet as the 
transfer medium, comprising gloSSineSS changing means, 
and control means for changing an output order of fixed 
images to be printed out. 

In order to achieve the above object, according to the 
Second aspect of the present invention, there is provided an 
image forming apparatus having a fixing device which 
preSSurizes and heats an unfixed toner image on a paper 
sheet as the transfer medium to fix the image on the paper 
sheet as the transfer medium, comprising detection means 
for detecting a thickness of a paper sheet as the transfer 
medium or thickness information input means for inputting 
thickness information of the paper sheet as the transfer 
medium, fixing condition changing means for changing a 
fixing condition in accordance with the detected thickneSS or 
the input thickneSS information, and control means for 
changing an output order of fixed images to be printed out. 
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2 
In order to achieve the above object, according to the third 

aspect of the present invention, there is provided an image 
forming apparatus having a fixing device which pressurizes 
and heats an unfixed toner image on a paper sheet as the 
transfer medium to fix the image on the paper sheet as the 
transfer medium, comprising gloSSineSS changing means, 
detection means for detecting a thickness of a paper sheet as 
the transfer medium or thickneSS information input means 
for inputting thickness information of the paper sheet as the 
transfer medium, fixing condition changing means for 
changing a fixing condition in accordance with the detected 
thickness or the input thickness information, and control 
means for changing an output order of fixed images to be 
printed out. 

In the image forming apparatus according to the first to 
third aspects, the glossineSS changing means includes at 
least fixing member temperature changing means. 

In the image forming apparatus according to the first 
aspect, the control means changes a fixed image output order 
on the basis of glossinesses of Series of fixed images to be 
printed out and the numbers of Series of fixed images to be 
printed out. 

In the image forming apparatus according to the Second 
aspect, the control means changes the fixed image output 
order on the basis of the thickness of the paper sheet as the 
transfer medium and the numbers of Series of images to be 
printed out. 

In the image forming apparatus according to the third 
aspect, the control means changes the fixed image output 
order on the basis of glossinesses of Series of fixed images 
to be printed out and the numbers of Series of images to be 
printed out. 
AS is obvious from the respective aspects, according to 

the present invention, printing efficiency can be greatly 
improved by changing the printing order So as to minimize 
the time required to Switch glossinesses or change fixing 
conditions even when output commands each having a 
different gloSSineSS are input in an arbitrary order or com 
mands to use transfer media which differ in their fixing 
conditions due to variations in thickness or the like are input 
in an arbitrary order. 
ASSume that the ordinal rank of prints in the output order 

is preferably increased in terms of Saving the time for 
gloSSineSS Switching. Even in this case, if the number of 
prints is extremely large, a program can be designed not to 
forcibly increase the ordinal rank in the output order So as to 
prevent excessive prolongation of wait times for prints in the 
remaining ordinal rankS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a Sectional view showing the arrangement of a 
color image forming apparatus according to an embodiment 
of the present invention; 

FIG. 2 is a Sectional view showing the arrangement of a 
belt type fixing device mounted in the image forming 
apparatus according to the present invention in a State 
wherein a pad is activated; 

FIG. 3 is a Sectional view showing the arrangement of the 
belt type fixing device mounted in the image forming 
apparatus according to the present invention in a State 
wherein the pad is inactivated; 

FIGS. 4, 5, and 6 are block diagrams showing three 
control examples of changing the print output order in the 
image forming apparatus according to the present invention; 
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FIG. 7 is a flow chart showing an example of the process 
of changing the print output order in the image forming 
apparatus according to the present invention; and 

FIG. 8 is a graph showing areas where offsets occur in the 
relationship between the gloSSineSS and the fixing tempera 
ture with respect to the paper thickness. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be 
described below with reference to the accompanying draw 
ings. Note that the following description will not limit the 
technical Scope of claims or the meanings of terms. Note 
also that the assertive description in the embodiments of the 
present invention will exemplify the best mode but will not 
limit the meanings of terms and the technical Scope of the 
present invention. 

FIG. 1 shows a color image forming apparatus according 
to an embodiment of the present invention. This color image 
forming apparatus is a So-called tandem type color image 
forming apparatus and comprised of a plurality of image 
forming sections 10Y, 10M, 10C, and 10K, an endless belt 
type intermediate transfer unit 7, a paper feed Section 21, and 
a belt type fixing device 24 Serving as a fixing device. An 
original image reader SC is placed on a main body A of the 
image forming apparatus. 

The image forming section 10Y for forming yellow 
images includes a drum-like photoSensitive body 1Y Serving 
as the first image carrier, and the following components 
arranged around the photoSensitive body 1Y: a charger 2Y, 
an exposure device 3Y, a developing unit 4Y, a primary 
transfer roller 5Y Serving as a primary transfer means, and 
a cleaning device 6Y. 
The image forming Section 10M for forming magenta 

images includes a drum-like photosensitive body 1M Serv 
ing as the first image carrier, and the following components 
arranged around the photoSensitive body 1M: a charger 2M, 
an exposure device 3M, a developing unit 4M, a primary 
transfer roller 5M Serving as a primary transfer means, and 
a cleaning device 6M. 
The image forming Section 10C for forming cyan images 

includes a drum-like photosensitive body 1C Serving as the 
first image carrier, and the following components arranged 
around the photosensitive body 1C: a charger 2C, an expo 
Sure device 3C, a developing unit 4C, a primary transfer 
roller 5C Serving as a primary transfer means, and a cleaning 
device 6C. 

The image forming Section 10K for forming black images 
includes a drum-like photoSensitive body 1K Serving as the 
first image carrier, and the following components arranged 
around the photosensitive body 1K: a charger 2K, an expo 
Sure device 3K, a developing unit 4K, a primary transfer 
roller 5K Serving as a primary transfer means, and a cleaning 
device 6K. 

The endless belt type intermediate transfer unit 7 has an 
endless belt type intermediate transfer member 70 in the 
form of a Semiconductive endless belt Serving as the Second 
image carrier, which is wound around a plurality of rollers 
so as to be pivotally held. 

The images of the respective colors formed by the image 
forming sections 10Y, 10M, 10C, and 10K are sequentially 
transferred onto the pivoting endless belt type intermediate 
transfer member 70 by the primary transfer rollers 5Y, 5M, 
5C, and 5K to form a composite color image. 
A paper sheet as the transfer medium P as a recording 

medium Stored in a paper feed cassette 20 is fed by a paper 
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4 
feed Section 21 and conveyed to the Secondary transfer roller 
5A through a plurality of intermediate rollers 22A, 22B, 
22C, and 22D and registration rollers 23. The color image is 
then transferred onto the paper sheet as the transfer medium 
Pat once by the secondary transfer section 5A. The paper 
sheet as the transfer medium P on which the color image is 
transferred is Subjected to fixing processing by the belt type 
fixing device 24. The paper sheet as the transfer medium P 
is then clamped by paper discharge rollers 25 and placed on 
a paper discharge tray 26 located outside the apparatus. 

After the color image is transferred onto the paper sheet 
as the transfer medium P by the secondary transfer roller 5A 
Serving as a Secondary transfer means, the cleaning device 
6A removes the residual toner from the endless belt type 
intermediate transfer member 70 from which the paper sheet 
as the transfer medium P is curvature-separated. 

During an image forming process, the primary transfer 
roller 5K is always in tight contact with the photosensitive 
body 1K. The remaining primary transfer rollers 5Y, 5M, 
and 5C are brought into tight contact with the corresponding 
photosensitive bodies 1Y, 1M, and 1C only at the time of 
color image formation. 
The secondary transfer roller 5A is brought into tight 

contact with the endless belt type intermediate transfer 
member 70 only when the paper sheet as the transfer 
medium P passes therethrough and Secondary transfer is 
performed. 
The belt type fixing device 24 mounted in the image 

forming apparatus according to the present invention will be 
described in detail next with reference to the sectional view 
of FIG. 2. 
The belt type fixing device 24 is basically comprised of a 

heating roller 240 having a heating portion 242 formed from 
a heat Source Such as a halogen lamp, a Support roller 250 
placed to be parallel to the heating roller 240 and Spaced 
apart therefrom, a fixing belt 260 endlessly wound around 
the heating roller 240 and Support roller 250, and a pressure 
roller 270 which forms a main nip portion 274 between itself 
and the fixing belt 260 by pressing the support roller 250 
with a Spring 271 Serving as a pressing means through the 
fixing belt 260, and also forms, on the upstream Side, an 
auxiliary nip portion 275 between itself and the fixing belt 
260 by using a pad 278 biased by a spring 279B and a cam 
279A which adjusts the compressive force of the spring. A 
temperature Sensor 280 is placed on or near the Surface of 
the heating roller 240. A bearing portion 272 which axially 
supports the pressure roller 270 is pressed by the spring 271 
Serving as a pressing means. 
The fixing belt 260 is formed into an endless belt by 

laminating a metal Substrate or a high-temperature resin 
Substrate and Silicone rubber into a belt form. In order to 
improve the mold releasability, a mold releasing layer made 
of PFA or PTFE may be formed on the surface of the belt. 
As shown in the block diagram of FIG. 4, when image 

formation commands each having a different gloSSineSS are 
input, control is So performed as to output fixed images upon 
making commands with the Same gloSSineSS or commands 
exhibiting relatively Small gloSSineSS differences temporally 
adjacent to each other, thereby increasing the overall pro 
ductivity. 

In addition, as shown in the block diagram of FIG. 5, 
when fixing processing is to be performed for paper sheets 
exhibiting different fixing properties due to variations in 
thickness or the like, in order to shorten the time required to 
change the fixing conditions, the fixed image output order is 
So changed as to reduce the differences between the fixing 
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conditions to be changed. The order of paper sheets fed from 
the paper feed Section 21 is then changed on the basis of the 
above change. 

Furthermore, as shown in the block diagram of FIG. 6, 
when fixing processing is to be performed for paper sheets 
which differ in both gloSSineSS and thickness, in order to 
Shorten the time required to change the fixing conditions, the 
fixed image output order is So changed as to reduce the 
differences between the fixing conditions to be changed. The 
order of paper sheets fed from the paper feed Section 21 is 
then changed on the basis of the above change. In other 
words, control can be performed to output fixed images 
while making changes in both gloSSineSS and paper thick 
CSS. 

In this manner, after toner images are formed on the 
photoSensitive bodies by charging, exposure, and develop 
ment and the respective colors are Superimposed on the 
transfer belt, the images are transferred onto the paper sheet 
as the transfer medium Pat once. The transferred images are 
then pressurized/heated by the belt type fixing device to be 
fixed on the paper sheet as the transfer medium P. After the 
toner images are transferred onto the paper sheet as the 
transfer medium P, the cleaning devices clean the photosen 
sitive bodies by removing the toner left thereon in the 
transfer process. Thereafter, the above cycle of charging, 
exposure, and development is started again to repeat the next 
image formation, thereby printing images on paper sheets 
with a necessary glossiness, a necessary thickness, and a 
necessary number of copies. 

Aprint with a high gloSSineSS can be obtained by forming 
the auxiliary nip portion 275 and raising the control tem 
perature of the fixing belt 260. A print with a low glossiness 
can be obtained by moving the pressure roller 270 so as not 
to form the auxiliary nip portion 275 as indicted by the 
sectional view of FIG. 3 and, if necessary, lowering the 
control temperature of the fixing belt 260. A print with an 
intermediate gloSSineSS can also be obtained by properly 
combining the above conditions, i.e., a temperature and 
presence/absence of the auxiliary nip portion 275. 
When a single image formation command is input, a fixed 

image is output upon Selecting the presence/absence of the 
auxiliary nip portion 275 and a temperature for the fixing 
belt 260 in accordance with the gloSSineSS designation 
contained in the command. 
When a plurality of image formation commands are input 

and queued, a control Section 300 of the image forming 
apparatus rearranges the fixed image output order So as to 
Shorten the Switching time, regardless of the input order of 
the plurality of image formation commands, in accordance 
with the gloSSineSS designations or the like contained in the 
commands, as indicated by the flow chart of FIG. 7. 
AS shown in FIG. 7, assume that in an image forming 

apparatus designed to deliver 60 prints per min and take 60 
s and 15 s for switching of 60° (glossiness)->30 and 
30->60, respectively, while an image formation command 
for 20 prints with a glossiness of 60 has been input as the 
(O)th command and fixed image output operation is per 
formed on the basis of this command, image formation 
commands are input in St1 which include the (1)st command 
for 10 prints with a glossiness of 30, the (2)nd command for 
20 prints with a glossiness of 60, and the (3)rd command 
for 10 prints with a glossiness of 30. In this case, in St2, the 
control section 300 calculates the output order of fixed 
images queued in the above input order. In St3, the control 
section 300 determines the output order of fixed images and 
rearranges it into a fixed image output order Such that image 
formation commands are executed in the following order: 
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6 
the (2)nd command (in the input order) for 20 prints with a 
glossiness of 60, the (1)st command (in the input order) for 
10 prints with a glossiness of 30, and the (3)rd command (in 
the input order) for 10 prints with a glossiness of 30°. The 
control section 300 then sets print fixing conditions corre 
sponding to the (2)nd image formation command in the 
input order in Sta, and outputs prints in St5. The control 
Section 300 Sets print fixing conditions corresponding to the 
(1)st image formation command in the input order in Stó, 
and outputs prints in St7. The control section 300 sets print 
fixing conditions corresponding to the (3)rd image formation 
command in the input order in Sts, and outputs prints in St9. 

If fixed images are output in the input order of image 
formation commands, fixing condition Switching for glossi 
ness must be performed three times like 60°->30°-> 
60->30. The rearrangement of the fixed image output 
order makes it Suffice to perform fixing condition Switching 
for glossiness only once like 60->30. This can greatly 
Shorten the time required for fixing condition Switching from 
135 S to 60 S. 

This effect is enhanced in a roller fixing device or the like, 
other than a belt type fixing device, which is a high thermal 
capacity device that requires much time for gloSSineSS 
Switching and is not allowed to Select any auxiliary nip. 

If three or more kinds of glossinesses are designated, 
instead of two kinds of glossinesses, image formation com 
mands may be rearranged in ascending or descending order. 
Image formation commands may be rearranged upon assign 
ment of weights, instead of being rearranged uniformly, 
depending on the numbers of prints. (In the above case, if an 
image formation command for 1,000 prints with a gloSSineSS 
of 60° is input as the second formation command and a fixed 
image output order is rearranged in the above manner, a 
command for a glossiness of 30 which may be input by a 
different user is forced to wait for an extra time of 17 min.) 
In Such a case, an output order can be impartially rearranged 
by using a special program. 

In general, it takes time to change temperature (in the case 
of a combination of changes in temperature and auxiliary nip 
or in the case wherein only temperature is changed), and 
hence rearrangement is preferably performed to reduce the 
number of times gloSSineSS is changed by lowering tem 
perature. When paper sheets (their cassettes) are designated 
and a plurality of output commands are input, fixing con 
ditions must be changed to temperatures and auxiliary nip 
amounts required for the respective paper sheets as transfer 
media P. In this case, the output order is preferably changed 
to improve the overall productivity. 
AS shown in the graph of FIG. 8, proper fixing areas vary 

depending on the thickness of a paper sheet as the paper 
sheet as the transfer medium P, and conditions for obtaining 
the same glossiness vary. Reference symbols C1 to C3 
denote insufficient fixing areas; and H1 to H3, hot offset 
areas. This graph also indicates a property that as the 
thickness of a paper sheet decreases, gloSSineSS increases at 
the same heating temperature. Although this indicates a 
temperature dependence, a similar dependence is observed 
with respect to the presence/absence of an auxiliary nip or 
preSSure. Proper conditions vary depending on the thickneSS 
of a paper sheet. Therefore, the temperature Setting must be 
changed depending on the thickness of a paper sheet. When 
the paper thickness changes like “thick->thin->thick-> 
thin', the output order is preferably changed in accordance 
with “thick->thick->thin->thin' in terms of improving 
printing efficiency. 
The fixing belt 260 is driven by the support roller 250 or 

preSSure roller 270. A paper sheet as the paper sheet as the 
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transfer medium Phaving a toner image held thereon, which 
is conveyed to the fixing area by a paper feed guide and the 
like, and the fixing belt 260 are clamped and pressured by 
the pressure roller 270 and Support roller 250. The paper 
sheet as the paper sheet as the transfer medium P is clamped 
at the auxiliary nip portion 275 between the pressure roller 
270 and the fixing belt 260 wound around the pressure roller 
270, before being clamped at the main nip portion 274 
between the pressure roller 270 and the Support roller 250, 
and is pressured/pre-heated by the pad 278. Thereafter, the 
image is fixed on the paper sheet as the paper sheet as the 
transfer medium P with a predetermined high gloSSineSS by 
the heat held by the fixing belt 260 and the pressure applied 
by the pressure roller 270. A rubber member is brought into 
contact with the toner layer directly or through a thin mold 
releasing layer. The rubber member deforms to conform to 
the unevenness of the toner layer So as to uniformly contact 
the toner layer, thereby uniformly fixing the image without 
any gloSSineSS unevenneSS or the like. As a consequence, the 
toner image has a proper gloSSineSS. In addition, after the 
fixing process, the paper sheet as the paper sheet as the 
transfer medium P is stably separated from the fixing belt 
260. 

This embodiment has exemplified the case wherein the 
belt type fixing device 24 performs gloSSineSS control by 
combining the auxiliary nip portion 275 and the temperature 
of the fixing belt 260. Obviously, however, as a fixing 
device, a roller fixing device may be used in place of a belt 
type device, and the present invention is effective even for 
a case wherein the control section 300 performs control by 
changing fixing pressure, fixing Speed, and the like as well 
as the width of the auxiliary nip portion 275 and the 
temperatures of the fixing belt 260 and fixing roller or 
Switching fixing pressures, fixing Speeds, and the like. The 
Same applies to changing of fixing conditions in accordance 
with the thickness of a paper sheet. 

The use of this arrangement makes it possible for the 
present invention to obtain high overall productivity in 
printing. 
What is claimed is: 
1. An image forming apparatus having a fixing device 

which pressurizes and heats an unfixed toner image on a 
paper sheet as the transfer medium to fix the image on the 
paper sheet, comprising: 

a gloSSineSS changing device; and 
a controller to change an output order of fixed images to 
be printed out based on gloSSineSS Set by Said gloSSineSS 
changing device. 

2. The apparatus according to claim 1, wherein Said 
gloSSineSS changing device includes at least a fixing member 
temperature changing device. 

3. An image forming apparatus having a fixing device 
which pressurizes and heats an unfixed toner image on a 
paper sheet as the transfer medium to fix the image on the 
paper sheet, comprising: 

a gloSSineSS changing device; and 
a controller to change a fixed image output order based on 

glossinesses of Series of fixed images to be printed out 
and numbers of the Series of fixed images to be printed 
Out. 

4. An image forming apparatus having a fixing device 
which pressurizes and heats an unfixed toner image on a 
paper sheet as the transfer medium to fix the image on the 
paper sheet, comprising: 
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a detector to detect a thickness of the paper sheet or a 

thickness information input device to input thickness 
information of the paper sheet; 

a fixing condition changing device to change a fixing 
condition based on the detected thickneSS or the input 
thickness information; and 

a controller to change an output order of fixed images to 
be printed out based on the thickness of the paper sheet. 

5. The apparatus according to claim 4, wherein Said fixing 
condition changing device includes at least a fixing member 
temperature changing device. 

6. An image forming apparatus having a fixing device 
which pressurizes and heats an unfixed toner image on a 
paper sheet as the transfer medium to fix the image on the 
paper sheet, comprising: 

a detector to detect a thickness of the paper sheet or a 
thickness information input device to input thickness 
information of the paper sheet; 

a fixing condition changing device to change a fixing 
condition based on the detected thickneSS or the input 
thickness information; and 

a controller to change the fixed image output order based 
on the thickness of the paper sheet and numbers of 
Series of images to be printed out. 

7. The apparatus according to claim 6, wherein Said fixing 
condition changing device includes at least a fixing member 
temperature changing device. 

8. An image forming apparatus having a fixing device 
which pressurizes and heats an unfixed toner image on a 
paper sheet as the transfer medium to fix the image on the 
paper sheet, comprising: 

a glossiness changing device; 
a detector to detect a thickness of a the paper sheet or a 

thickness information input device to input thickness 
information of the paper sheet; 

a fixing condition changing device to change a fixing 
condition based on the detected thickneSS or the input 
thickness information; and 

a controller to change an output order of fixed images to 
be printed out based on gloSSineSS Set by the gloSSineSS 
changing device, the thickness of the paper sheet, and 
numbers of Series of images to be printed out. 

9. The apparatus according to claim 8, wherein Said fixing 
condition changing device includes at least a fixing member 
temperature changing device. 

10. An image forming apparatus having a fixing device 
which pressurizes and heats an unfixed toner image on a 
paper sheet as the transfer medium to fix the image on the 
paper sheet, comprising: 

a gloSSineSS changing device; 
a detector to detect a thickness of the paper sheet or a 

thickness information input device to input thickness 
information of the paper sheet; 

a fixing condition changing device to change a fixing 
condition based on the detected thickneSS or the input 
thickness information; and 

a controller to change the fixed image output order based 
on glossinesses of Series of fixed images to be printed 
out and numbers of Series of images to be printed out. 

11. The apparatus according to claim 10, wherein Said 
fixing condition changing device includes at least a fixing 
member temperature changing device. 
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